Canine parvovirus type-2 (CPV-2) is one of the major diarrhea-causing agents, inducing acute hemorrhagic gastroenteritis in puppies. In this study, we conducted a seroepidemiological survey of CPV-2a in stray dogs in South Korea. In total, 405 canine sera, collected between 2006 and 2007, were screened for the presence of antibodies against CPV-2a using a hemagglutination inhibition (HI) assay. The positive rate in stray dogs tested for CPV-2a was 93.8%. The regional CPV-2a prevalence was 100% (8/8) in Jeju, 95.1% (232/244) in Gyeonggi, 94.7% (36/38) in Jeonra, 92.9% (13/14) in Gangwon, 92.7% (38/41) in Chungcheong, and 88.3% (53/60) in Gyeungsang province. No significant difference in the seropositive rate was found between male (93.6%) and female (94.0%) dogs. Analysis of the distribution of HI titer against CPV-2a according to the age of the stray dogs showed a linear increase in seroprevalence with age, although the association with age was not statistically significant. The incidence of stray dogs showing an HI antibody titer above 1:5120 was estimated to be 26.2%. Thus, the presence of high HI antibody against CPV-2a may indicate circulation of CPV-2a in stray dogs.
INTRODUCTION
Canine parvovirus (CPV) infection is one of the most important viral diseases in dogs. CPV causes disease characterized by enteritis, leukopenia, nausea, and myocarditis in puppies over the age of 2 months (1, 2) . CPV belongs to the family of Parvoviridae, genus Parvovirus, along with the feline panleukopenia virus, and possesses a negative single-strand DNA genome (3) . Since a new CPV was first identified in the late 1970s in dogs, this CPV has spread worldwide and has been named as CPV-2, to distinguish it from the CPV prototype. CPV-2 infection in puppies was first reported in the early 1980s in South Korea. Since then, a number of dogs infected with CPV-2 that died naturally showed hemorrhagic diarrhea (4) . Recent studies have shown that three subtypes of CPV-2 (CPV-2a, CPV-2b, CPV-2a variant) have been identified in fecal samples according to differences of the nucleotide sequence of the VP2 gene, and CPV-2a has been confirmed to be the predominant type in Korean puppies (2, 5) . Additionally, the CPV-2a type shows the most severe clinical symptoms (6) .
Several techniques such as serum neutralization (SN), hemagglutination inhibition (HI), and indirect fluorescent assay (IFA) tests, enzyme linked immunosorbent assay (ELISA), and one-step immunochromatography assays have been used to detect CPV antibodies in puppies (7, 8 Although the CPV outbreak in dogs has been reported in several countries around the world (9, 10) 
MATERIALS AND METHODS

Collection of sera
For the seroprevalence survey, blood samples were obtained from a total of 405 stray dogs that were being housed in 18 rescue centers in South Korea between 2006 and 2007. The blood collection was conducted at 3 weeks after the stray dogs came into rescue center and the blood was taken from cephalic vein. Clotted blood samples were centrifuged (3,000 × g, 10 min), and sera were stored at -20℃ until use. Estimated age was determined according to the dental eruption and dental loss (13) .
Virus and cells
CPV-2a strain, KV0901 used in this study was isolated 
Statistical analysis
The chi-square test was used to analyze differences in seroprevalence by age, gender, and region. A p-value of less than 0.05 was deemed to indicate statistical significance.
RESULTS
The results of the seroprevalence of CPV-2a are shown in Tables 1, 2 In detail, the regional prevalences were 100% (8/8) dogs. Analysis of the distribution of HI titer against CPV-2a
according to the age of the stray dogs showed the highest seropositive rate in dogs older than 5 years; although the linear increase of seroprevalence was shown to age groups, it was not statistically significant (χ 2 = 3.21; p = 0.361).
The incidence of the stray dogs showing an HI antibody titer above 1:80 and 1:5120 was 88.9% and 26.2% respectively.
Of the strays that had HI antibody titer of 1:10 or more, the most frequent HI titer was 1:2,560 (20.2%). It has been reported that CPV-2a seroprevalence ranged from 64% to 82.9%, depending on the time and district of survey (16, 17) . As shown in Tables 1, 2 In conclusion, as stray dogs can play an important role as a reservoir of infectious agent such as canine distemper virus, it is imperative that the management of stray dogs is justified to prevent the transmission of canine infectious diseases.
DISCUSSION
